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The role of preoperative localisation tests before
initial neck exploration for primary hyperparathy-
roidism (PHP) remains controversial, as does the
optimal surgical approach. We report our experience
with preoperative ultrasound (US) and the operative
management of sporadic PHP between 1990 and 1995.
Preoperative US was carried out by an experienced
radiologist. Three surgeons adopted a policy of
'selective' US-guided unilateral neck exploration
(UNE); the fourth surgeon performed routine bi-
lateral neck exploration (BNE). There were 72
patients: 26 men and 46 women, with a mean age of
57.4±12.5 years (range 21-80 years). All patients
underwent initial neck exploration for 'sporadic'
PHP, of whom 63 had preoperative US. This was

positive in 52 patients; 27 of whom underwent a UNE,
23 had a BNE, and two patients had a UNE converted
to a BNE. Patients with 'negative' US (n =11), and
those receiving no preoperative localisation test

(n=90) underwent a BNE. The sensitivity, specificity
and accuracy of US were 80% (52/65), 100% (61/61),
and 90% (113/126), respectively. Comparable success

rates were achieved (BNE: 97% (33/34) vs UNE: 93%
(27/29), P <0.05), with very low morbidity. Failures
with the scan-guided UNE were caused by missed
contralateral adenomas. An experienced radiologist

and a low incidence of multiglandular disease (MGD)
are essential prerequisites for the scan-guided uni-
lateral approach. An experienced surgeon, on the
other hand, is the only prerequisite for the 'gold
standard' bilateral approach.

Endocrine surgeons generally agree on the indication for
localisation tests before re-exploration of the neck for
persistent or recurrent primary hyperparathyroidism
(PHP) (1-3). However, the role of these tests before
initial neck exploration for PHP remains controversial,
mainly because of disagreement among surgeons as to the
optimal surgical approach in these patients (4,5).

Bilateral neck exploration (BNE) with identification of
all four parathyroid glands is considered by most to be the
'gold standard' (6-7), achieving high success rates (8-13)
with very low morbidity rates (1,4). However, advocates
of the selective unilateral neck exploration (UNE)
approach (15-19) argue that since a single adenoma is
the culprit in 80-90% of patients with sporadic PHP
(8,9,13,20) its preoperative localisation to one side of the
neck could save an unnecessary controlateral exploration.
This, it is argued, would reduce operative time (15-
17,21,22) and the incidence of postoperative complica-
tions, and facilitate reoperative surgery on the unscarred
side of the neck. High-resolution, real-time ultrasound
(US) has emerged in recent years as the ideal tool for the
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job, being non-invasive, relatively inexpensive and less
time-consuming than other localisation tests. However,
several investigators questioned its suitability as a routine
preoperative localisation tool (23,24) and its cost-
effectiveness (25), while others failed to demonstrate a
significant reduction in operative time (10,26) and costs
(10,23,27) with the 'scan-directed' UNE approach. More
importantly, its critics raised concerns about missed
multiglandular disease (MGD) (7), noting that this
pathology has often been missed by preoperative
localisation tests (25). Our experience with preoperative
US localisation, and the two schools of surgery for
sporadic PHP is here presented.

Methods

Patients

During the 6-year period, between January 1990 and
December 1995, a total of 72 consecutive patients with
sporadic PHP underwent 'initial' neck exploration at
Bradford Royal Infirmary. The diagnosis of 'sporadic'
PHP was based on the persistent rise in fasting serum
calcium and parathyroid hormone levels, and the absence
of a personal or family history suggestive of familial
hyperparathyroidism or multiple endocrine neoplasia.
There were 26 men and 46 women, with a mean age of

57.4±12.5 years (range 21-80 years). Of these, 63 patients
had attempted preoperative localisation of enlarged
parathyroid gland(s) using ultrasonography. The remain-
ing nine patients had no preoperative localisation studies
performed.

Ultrasonography

Ultrasonographic examinations were all performed by one
consultant radiologist (TDG) who had a special interest in
this field, using 7-10 MHz real-time scanner (Ultramark-
9 HDI, Advanced Technology Laboratories UK Ltd,
Letchworth, Herts). Patients were positioned supine with
their neck extended and a pillow placed under the
shoulders. Longitudinal and transverse sonograms of the
anterior neck were obtained extending from hyoid bone to
sternal notch, carefully recording the location (side: right/
left, site: upper/lower) of any detected enlarged para-
thyroid gland, and its three dimensions whenever
possible. The thyroid gland was also examined in all
cases, recording any abnormality.

Surgery
All patients underwent 'initial' neck exploration under
general anaesthesia. Three surgeons adopted a policy of
US-guided UNE. Thus, the side identified at preopera-
tive US to contain an enlarged parathyroid gland was
explored first and the enlarged gland removed. The
ipsilateral parathyroid gland was then explored; if this
appeared normal it was not biopsied and the exploration
was terminated, but if enlarged or could not be found a
contralateral exploration was performed. Failure to

achieve preoperative localisation (US not performed, or
reported as 'negative' or 'normal') resulted in a routine
BNE. The fourth surgeon adopted a policy of 'universal'
BNE regardless of the US localisation result. No biopsies
of normal-looking glands were obtained. All surgeons
performed 3- subtotal parathyroidectomy whenever four-
gland hyperplasia was suspected, leaving a remnant in situ
equivalent to a normal-sized parathyroid gland.

Operative details were carefully recorded with special
attention to the side and site of any enlarged parathyroid
gland removed, the number and location of normal
gland(s), the side(s) explored, any associated thyroid
disease and any additional thyroid surgery simulta-
neously performed.

Operative failure was defined as either 'persistent'
hyperparathyroidism (hypercalcaemia occurring within 6
months of operation) or 'recurrent' hyperparathyroidism
(onset of hypercalcaemia more than 6 months after
operation).

Localisation analysis

A 'true-positive' test indicates the finding at neck
exploration of an enlarged/abnormal parathyroid gland
on the same 'side' as indicated by preoperative US. A
'true-negative' test indicates the absence of an enlarged/
abnormal parathyroid gland at neck exploration on the
side reported by preoperative US as 'negative' or
'normal'. The 'sensitivity' of US was calculated as the
number of true-positive tests divided by the actual
number of sides with abnormal parathyroid gland(s) as
found either at initial neck exploration or at postoperative
further localisation studies with or without confirmatory
re-exploration after failed initial neck exploration. The
'specificity' of US was calculated as the number of true-
negative tests divided by the total number of sides
carrying no abnormal glands as confirmed by surgical
exploration in those who underwent BNE, or by the
absence of disease recurrence at follow-up in those who
underwent UNE. The 'accuracy' of US was calculated as
the true-positive and true-negative results divided by the
total number of sides examined.

Follow-up

Regular follow-up was achieved on all patients, checking
serum calcium levels at each visit to detect early and late
recurrences. Mean follow-up was 3.7 years (range 10
months to 6 years).

Results

Ultrasound 'positive' patients

Preoperative US was positive in 52 of 63 patients (82.5%),
detecting a solitary parathyroid gland enlargement in all
52 patients. Of these, 29 patients were admitted for UNE
and 23 for BNE. UNE was achieved in 27 of 29 patients,
the remaining two were converted to a BNE. Conversions
were owing to failure to identify an ipsilateral parathyroid
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gland in one patient (finding two normal contralateral
glands) and the finding of a four-patient hyperplasia in the
other (Table I).

In 50 of these 52 patients, a single enlarged parathyroid
gland was detected at surgery; all were correctly localised
to side by preoperative US, and all but two were correctly
localised to site. In the remaining two patients, four-gland
hyperplasia was detected at surgery. The rate of true-
positive US tests was 100% (52 of 52 sides).
Hypercalcaemia was corrected in all 52 patients, but

recurred at 1 month and 3 months postoperatively
(persistent hypercalcaemia) in two patients who under-
went UNE. Further postoperative localisation studies
(selective venous sampling, CT scan, radioisotope scan)
demonstrated a contralateral 'adenoma' in both patients;
this was confirmed at re-exploration in one patient (1 cm,
400 mg), the other refused further surgery.

Ultrasound 'negative' patients

In the remaining 11 of 63 patients (17.5%), preoperative
US failed to demonstrate an enlarged parathyroid gland,
and were therefore reported as 'normal' or 'negative'. All
underwent BNE, detecting a single enlarged parathyroid
gland in the neck ofnine patients (adenoma, 8; hyperplasia,
1), and a 'cervical' superior mediastinal adenoma in one.

No abnormal parathyroid gland was found in one patient
(negative/failed exploration), in whom subsequent locali-
sation studies demonstrated a superior mediastinal
'adenoma'. He refused further surgery.
Negative US was associated with inaccessible enlarged

parathyroid gland in three patients (two superior
mediastinum: 1.1 g, 2 g; one retro-oesophageal: 700
mg), multinodular goitre in four (two ipsilateral unilobar
disease: 600 mg, 1.3 g; two bilobar disease: 1 g, 1.7 g), a

small adenoma (0.7 cm, 100 mg) in one, extensive
degenerative changes within an adenoma (1.5 cm, 300
mg) in one, a single gland hyperplasia (1.0 cm, 900 mg) in
one, and a large adenoma (2 cm, 1.2 g) in one.

Overall results

The sensitivity, specificity and accuracy of US were 80%
(52/65), 100% (61/61), and 90% (113/126), respectively.
The rates of false-positive and false-negative were 0.0%
(0/52) and 20% (13/65), respectively.

The overall success rate of initial neck exploration for
sporadic PHP in this series was 96% (69/72). When the
results were analysed on 'intention to treat' basis, a higher
success rate was achieved with BNE compared with UNE
(93% (27/29) vs 97% (33/34)). However, the difference
was not statistically significant (P> 0.05).

Morbidity and mortality

Postoperative complications were encountered in three
patients (4%). One patient developed a wound haema-
toma after UNE that resolved with conservative treat-
ment. Two patients developed symptomatic transient
hypocalcaemia requiring short-term replacement therapy;
one followed a UNE and removal of a 5.2 g adenoma, the
other complicated a BNE with excision of a 4.6 g adenoma
combined with total thyroidectomy for multinodular
goitre. There were no operative deaths.

Pathology

The distribution of parathyroid disease in all 72 patients is
summarised in Table II. The mean (±SD) weight of the
pathological glands removed was 1.4 g±1.6 g (range 0.1-
10.5 g). The mean weight of the removed parathyroid
glands in ultrasound negative patients was 1+0.56 g, that
of ultrasound positive patients was 1.5+1.7 g (P=0.04,
unpaired t test). The incidence of multiglandular disease
and double adenomas was 7% (5/72) and 4.2% (3/72),
respectively. Of 72 patients, 11 (15.3%) had thyroid
disease detected on preoperative US, of whom seven had
concomitant thyroid surgery.

Discussion

Accuracy of preoperative US for the localisation of
abnormal parathyroid glands before initial neck explora-
tion in patients with PHP varied widely among reports
(4,15,28), ranging between 43% and 92%. This largely
depended on the interest and experience of the involved
radiologist (15,29) and the incidence ofMGD. Our series
reports a high accuracy rate of 90% in patients with
sporadic PHP in the hands of an experienced radiologist.
This has permitted a high cure rate of93% to be achieved
in patients subjected to a US-guided UNE, which

Table I. Results of unilateral and bilateral neck exploration in 63 patients undergoing initial neck
exploration for sporadic PHP

Operative Preoperative US Negative
approach Positive Negative Recurrence exploration

UNE 27 0 2 0
UNE-.BNE 2 6 0 0
BNE 23 5 0 1

Total 52 11 2 1

UNE, unilateral neck exploration; BNE, bilateral neck exploration
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Table II. Distribution of parathyroid disease in 72 patients with sporadic PHP

Type of neck exploration

Parathyroid Preoperative US No US
disease

UNE BNE BNE Total (%)

Single adenoma 25 32 7 64 (88.8)
Double adenoma 2* 0 1 3 (4.2)
Hyperplasia (1 PG) 1 1 1 3 (4.2)
Hyperplasia (4 PG) 0 2t 0 2 (2.8)
Carcinoma 0 0 0 0
Total 28 35 9 72

*Contralateral adenoma detected at re-exploration in one patient, and at relocalisation studies in the other
patient
tIn one patient a UNE was converted to BNE as two enlarged ipsilateral glands were detected

compares favourably with many others who routinely
performed a BNE (8,9,30). Asymmetric hyperplasia,
reported by some as a potential cause for failure to
explore the contralateral side of the neck if a scan-directed
unilateral approach was adopted, did not feature in this
series. The detection of two enlarged ipsilateral para-
thyroid glands at UNE resulted in a successful conversion
to a BNE and the detection of four hyperplastic glands.

Previous reports demonstrate significant reductions in
operative time with scan-guided UNE in comparison with
the bilateral approach (16,17,21,23,27,31), with mean
time savings of 20-30 min. Further operative time savings
can be achieved by omitting routine biopsy of the
ipsilateral 'normal-looking' parathyroid gland for frozen-
section examination at UNE. In our practice, as in others
(32), this conservative approach has not resulted in any
missed ipsilateral pathological parathyroid gland.

All the above is attractive, but is it enough to render the
unilateral approach worthwhile?
The bilateral approach achieved a higher cure rate

when compared with the unilateral one (97% vs 93%),
and at no extra morbidity. Several others report similarly
high cure rates (95-98.5%) with the bilateral approach
(9-13,33,34) and at a very low morbidity (10,11).
We share the concerns of others (7,25) of the risk of

missing contralateral disease when a scan-directed UNE is
adopted. Double contralateral adenomas were missed
both at preoperative scanning and at UNE in this series.
We were particularly fortunate to have a low incidence for
this pathology (4.3%). The incidence ofMGD in general
varies widely among reports (6,9,12,17,35), ranging
between 2% and 48% (7% in this series). It is generally
lower if only sporadic PHP is considered, excluding the
familial cases and those with MEN syndrome. The higher
the incidence of MGD, the higher the expected surgical
failure rate. These failures, often avoidable by careful
BNE, add an appreciable burden as further localisation
tests and surgery would follow, thus questioning the cost-
effectiveness of preoperative US.

Various intraoperative manoeuvres were adopted to
improve the detection rate of MGD and determine the

extent of exploration. These include 'quick' PTH assay
(35,36), oil-red-O staining of frozen sections of normal-
looking ipsilateral parathyroid gland (18,20), and
intraoperative US (15). Some advocates of the unilateral
approach have employed these techniques to determine
the need for a contralateral exploration (18,37). However,
these require additional specialist expertise and add
further to the operative time and cost, thus devaluing
some of the arguments for the unilateral approach.
A high success rate can be achieved with the

ultrasound-guided unilateral approach for sporadic
PHP, which is comparable with that obtained with the
standard bilateral approach. However, this requires the
input of a skilled radiologist and a low incidence of
bilateral adenomas as contralateral disease is often missed.
On the other hand, an experienced surgeon is the only
prerequisite to the high success and low morbidity rates
achievable with bilateral neck exploration.
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